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cycles for municipal energy supplies, and genetic engineering for hazardous- and municipal-waste cleanup applications are among the topics the committee discussed. New systems for district utility management (e.g., heating and cooling, water recycling, or on-site waste processing for high-density urban areas), leading perhaps to development of "intelligent" districts,4 is another area of opportunity.
INSTITUTIONAL OBSTACLES TO INNOVATION
Relationships among the various parties involved in infrastructure development and management are often important to how technology is used. For example, the traditional design-bid-build process for infrastructure, with construction bid on a unit-price or fixed-cost basis, can deter technological innovation by removing incentives to innovate. Some observers propose that other procurement methods and contractual arrangements (e.g., design-build, build-own-transfer, and cost-plus-fee construction) are more conducive to infrastructure innovation. Similar claims are made regarding the distribution of ownership and management control between private and public sectors. Research could identify the relative costs, risks, and benefits of nontraditional procurement arrangements.
Such research might explore how environmental quality standards and the enforcement agencies influence infrastructure decision making. Other studies could assess the influence of government and private procurement processes on incentives and obstacles to developers of new technology, and what role ownership structures (e.g., public utility or toll authority versus government department) play in determining willingness to adopt promising new infrastructure technology.
The primary payoffs of research in this area would be improved cost-effectiveness and speed in application of new infrastructure technologies. For example, significantly more-stringent water quality requirements may make current water purification technologies obsolete by raising operating costs to levels that would justify new investment if alternative technology were available. Understanding the scale of these higher costs, when and how they must be paid, and by whom, could provide insight into how research investment, risk-management methods, and system procurements could foster more efficient treatment technologies.
Criteria and Standards
Better understanding of the impacts of government-imposed criteria and standards on infrastructure design and operations is needed. New standards meant to modify narrowly defined infrastructure performance requirements can have much broader effects on related processes andc hazard be most effectively evaluated in order to compare trenchless with alternative construction methods for specific projects?perience is needed to support modificatio: or replacement of currently used models and methods.ent of gross sales on research,4 or $1.025 billion. Much of this research is funded by commerciales they support) a role in enhancing supplies of clean air and water. However, the committee determined that these concerns were beyond the scope of its study.4
